The purpose of this paper is to examine the cross-country variation in innovation and propose that it can be explained by the presence of market institutions using the Global Innovation Index (GII).
INTRODUCTION
Innovation has been described as the single most important component for long-term economic growth (Rosenberg, 2004 ) and a country's largest source of competitive advantage (Baumol, 2002) . Further, the importance of innovation is evidenced by the inclusion of a technological constant in economic growth models (Solow, 1956) . However, since inputs may only explain about 15% of the growth of outputs in the U.S. economy between 1870 and 1950 (Abramovitz, 1956) , there has been a demand to explain the remainder of the residual-with technological innovation as one potential answer. Recent research supports this notion as innovation is found to be vastly important when determining cross-country differences in efficiency (Lafuente, Szerb, & Acs, 2015) . The importance of innovation is further emphasized in Schumpeter's (1942) theory of creative destruction, which explains how capitalism drives economic growth via innovation and entrepreneurship. Using Schumpeter's theory, the literature argues that marketbased institutions are in better positions to promote growth and recent research supports this proposition (Aristizabal-Ramirez, 2015) . For instance, Audretsch & Keilbach (2004) argue that entrepreneurship capital-the institutions that foster entrepreneurship-is an important determinant of economic growth and is found to facilitate regional growth in Germany.
However, while innovation has been given a key role in determining growth, little has been written about the drivers of innovation.
The purpose of this article is to investigate the differences in the levels of innovation among countries. We argue that high quality market institutions may help explain this variation. By reducing transactions costs, high quality market institutions may foster an environment more nurturing of innovation. While we examine the linkage between institutions and innovation, there is a related literature that addresses the role of institutions in determining entrepreneurship. Yet, the literature often assumes that entrepreneurs innovate in productive activities, which is not always true; entrepreneurs may innovate in unproductive activities or not innovate at all.
Furthermore, innovation may come from sources besides the traditional entrepreneur, who exhibits awareness and seeks profit (Shah and Tripsas, 2007) . Rather than assuming entrepreneurship leads to innovation, this study circumvents this relationship and looks directly at innovation using the Global Innovation Index (GII). This unique measure allows our study to complete a detailed analysis of the relationship between institutional quality and innovation.
Moreover, the GII data allow us to examine innovation in much more detail as its components are characterized as knowledge and creation.
Using the newly created measures of innovation, a few conclusions are drawn. First, economic institutions are indeed highly correlated with innovation. A one unit increase in the Fraser Institute's Economic Freedom of the World Index (EFW) is associated with a 27% increase in innovation.
1 Second, this relationship is driven primarily by both creative and knowledge inputs. We find evidence to suggest that a high quality legal system is associated with more creativity, and free and open trade is associated with greater knowledge. Therefore, we conclude that market institutions do, in fact, promote more innovation.
INSTITUTIONS, ENTREPRENEURSHIP, and INNOVATION
Institutions are the "rules of the game" (North, 1990 ) that determine how societies function.
These rules are largely created by government policies and altered by societal norms. Institutions can be classified as political, legal, and market institutions among others. In this study, we emphasize the importance of market institutions in determining innovation, and the Fraser Institute's Economic Freedom of the World Index (EFW) (Gwartney, Lawson, and Hall, 2015) 1 Log-level elasticity estimates are calculated using the post-regression command in Stata: mfx, eydx allows us to distinguish between measures of economic freedom and political freedom. The EFW classifies market institutions into five areas: (1) size of government, (2) legal system, (3) sound money, (4) free international trade, and (5) regulations. We use data from the year, 2013, as this is the latest data available. 2 Each category is scaled from 0 to 10 where 10 denotes completely free and 0 denotes not free at all. We argue that, when there is more freedom to conduct business, there will also be more innovation. This linkage works through the channel of reducing transactions costs or establishing good governance (Galindo-Martin and Ribeiro-Soriano, 2012).
When entrepreneurs face higher regulations and higher costs of business, new ideas and business ventures are less likely to occur. Thus, the high business costs and regulatory environment present a drag on entrepreneurship, which should stymie research and innovation. It may help to think of innovation in two ways. First, innovation can describe something new. This can be a new product, service, or more generally, an idea. This is sometimes called invention rather than innovation. Second, innovation can also be a new way of reallocating existing resources. Both knowledge and creation may portray traits of either invention or innovation, but more importantly, reducing transactions costs (Coase, 1937; Williamson, 1979; 1980) makes the creation of either more likely. Kirzner (1978) argues that entrepreneurs exhibit qualities of alertness that lead to innovation. These entrepreneurs engage in a market discovery process where previously undiscovered profit opportunities are exploited---a view shared by many others (Venkataraman, 1997; Shane and Venkataraman, 2000; Eckhardt and Shane, 2003; Murphy and Marvel, 2007) .
Of central importance, is that the fundamental role of the entrepreneur is only made possible in the market process. Thus, institutions play a major role in supporting entrepreneurship. One key aspect that is implicitly assumed is that entrepreneurs are synonymous with innovation, but entrepreneurs need not be innovative in the typical sense. Entrepreneurs can be innovative and provide new goods and services to the market. Conversely, entrepreneurs can discern new ways to earn government favors and regulation, which is consistent with recent research that argues that corruption is tied to the regulatory role of government (Holcombe & Boudreaux, 2015) .
These alternative allocations of entrepreneurs are coined productive and unproductive (Baumol, 1990) . Schumpeter (1942) It is important to distinguish between different types of entrepreneurship. Baumol (1990) argued that institutions may affect entrepreneurship in different ways through various channels.
For instance, entrepreneurs may find new ways to innovate by providing desirable goods and services or existing goods and services at low costs. Alternatively, entrepreneurs may engage in rent seeking behavior (Krueger 1974; Tullock 1967 ) in order to acquire preferential governmental treatment in the forms of subsidies and regulation. By using government policy, entrepreneurs can reduce the intensity of rivals and increase barriers to entry, which may be a successful strategy in acquiring a competitive advantage (Porter, 1979) . This would suggest that some institutions may also foster unproductive entrepreneurship. Sobel (2008) According to this framework, high quality market institutions that promote productive forms of entrepreneurship are also likely to spur innovation. This may occur directly through increased emphasis on R&D patents (Tebaldi and Elmslie, 2013) . However, this may also occur indirectly, as institutions facilitate productive forms of entrepreneurship, and entrepreneurship leads to innovation. However, innovation need not occur by entrepreneurs in the traditional sense of searching for new discoveries. Creative individuals may possess the entrepreneurial-discovery ability without actively attempting to innovate. These users of commercial goods and services may also innovate (Shah and Tripsas, 2007) . Either way, we hypothesize that those who live and work in an economy that is less intrusive, protects property rights, maintains a stable currency, reduces barriers to trade, and reduces burdensome regulations are more able to reap the benefits of innovation. Therefore, we hypothesize that:
There is a positive relationship between the quality of market institutions and innovation.
METHODOLOGY

Sample and data collection
The 2015 GII is based on 79 indicators and ranks the performance of 141 countries and economies around the world. This index has two components (6 and 7) that we use, which are of particular interest: (1) knowledge and technology outputs and (2) Table I .
Using the GII allows us to avoid the discussion of whether entrepreneurs engage in productive or unproductive activities and focus on the role that market institutions play in fostering innovation. The GII is a much richer measure of innovation than merely looking at entrepreneurship through self-employment and new business creation under the assumption that entrepreneurship leads to innovation. Indeed, Figure 1 below illustrates a very strong relationship between market institutions (EFW) and innovation.
-
The scatter plot places innovation on the horizontal axis and EFW on the vertical axis with country bubbles weighted according to population estimates. The 58% correlation is quite striking. However, because it is possible that all or some of this correlation can be explained by other omitted variables, we proceed to an empirical examination that analyzes the relationship between market institutions and innovation while controlling for these other factors that may affect innovation.
RESULTS AND ANALYSIS
3 For a full list of measures, visit www.globalinnovationindex.org
The contribution of this study is to examine the link between institutions, entrepreneurship, and innovation. Following the framework that builds on a distinction between productive and unproductive entrepreneurship (Baumol 1990 ), we argue that high quality market institutions facilitate productive entrepreneurship and are likely to spur innovation. Support for this hypothesis (H1) is found when examining the simple correlation between EFW and innovation in Figure 1 , and also when a more comprehensive analysis is undertaken.
Economic freedom and innovation
It has been argued that high quality market institutions spur innovation (H1). Table II begins the empirical analysis, which allows us to understand how innovation and market institutions are related. However, before we begin our analysis, it is important to mention the role that unobservable variables may play in determining innovation.
Typically, researchers might control for these time-invariant effects (e.g. culture) by performing a fixed or random effects regression model using a panel data format, which helps to remove these time-invariant effects. However, the GII data have only recently become available.
While it is technically possible to conduct a fixed effects examination of the relationship between institutions and innovation, the data have only been available since 2012-2013, and this short time period will stymie any meaningful analysis, since variations in innovation and institutions happen rather slowly. Therefore, we conduct an Ordinary Least Squares (OLS) regression, and in all models specified region and OECD-classification dummy variables are included to control for these time-invariant differences between countries. 
and the results provide support for the hypothesis that market institutions promote innovation using a dataset of 135 countries.
The positive sign on EFW in regression 1 indicates that higher quality market institutions are associated with more innovation. This regression yields a t-statistic of 3.13 and an adjusted R 2 of 0.686 indicating that economic freedom, the measure of market institutions, explains roughly 70% of the variation in innovation across countries. Of course, there are many other potential explanatory variables that may also drive innovation, and it is important to include these variables in order to avoid spurious correlation resulting in omitted variable bias. The first control variable we include is GDP per capita, as measured by the World Bank in 2014.
Theory suggests that developed economies emphasize activities that promote the expansion of capital, human capital, and more importantly, entrepreneurial capital (Heckscher and Ohlin, 1991) . Thus, the structure of developed economies should promote innovation much more so than developing economies, where labor-intensive goods and services are emphasized. Following this theory, regression 2 estimates
and finds that GDP per capita (log) is highly correlated with innovation.
Because a large literature establishes that economic freedom and income are closely related Perhaps market institutions are actually capturing the importance of a free democracy.
Research argues that democracy leads to higher rates of economic growth (Acemoglu et al. 2014 ). However, this is a highly debated concept, where scholars continually point out the economic successes of countries like Singapore and Hong Kong, which might score high on economic freedoms but low on political freedoms. Other studies argue that too much democracy might be a bad thing as democracy may lead to a larger public sector over time (Olson 1982 (Olson /2008 Boudreaux 2015) . Arguments that democracy might assist growth center around Another possibility worth considering is the role that education plays in supporting innovation.
As previously mentioned, developed economies are expected to emphasize innovation more than developing economies. An additional reason may be due to the relative importance of human capital, a measure of skilled-based labor, which often emphasizes formal education.
When societies emphasize formal education, it allows for a shift from labor-intensive to capitalintensive resources. It can be argued, therefore, that highly educated societies with more human capital have a larger capacity for innovation. Thönnessen & Gundlach (2013) The model suggests that a one unit increase in EFW is associated with more than an 8 unit increase in innovation. Alternatively, log-level elasticity estimates suggest this is roughly a 27% increase in innovation.
5 5 log-level elasticity estimates are calculated post-regression. They explain the magnitude of the effect in the following manner: a one unit increase in the explanatory variable corresponds to a percentage change in the dependent variable.
Analysis of the components of economic freedom
Because the findings suggest that higher quality market institutions are associated with more innovation, it is important to ask the following question: which of the channels of economic freedom are driving these results? Table III addresses this question by analyzing the first component of innovation, creativity, and its relationship with each of the five components of EFW.
As column 1 of Table III suggests, EFW is highly correlated with measures of creativity. In addition, an examination of the channels of EFW reveals a very interesting finding. The effect of market institutions on innovation is being driven primarily by the strength of the legal system.
The strength of the legal system is the second component of the EFW index and captures the following measures of the legal system: the protection of property rights, judicial independence, impartial courts, military interference, integrity of the legal system, legal enforcement of contracts, regulatory restrictions on the sale of real property, reliability of police, and the business costs of crime. The finding that high quality enforcement of the legal system is associated with more creativity supports previous findings that have suggested opportunitymotivated entrepreneurship is determined by the protection of property rights (McMullen, Bagby, and Palich, 2008) . The only other area of EFW that is associated with creativity is the regulatory environment. This is a logical finding since an openness of ideas and exchange is likely to promote an exchange of knowledge.
We also discover other interesting findings when analyzing the differences between Table   III and Table IV . While the evidence suggests that the quality of market institutions, particularly the strength of the legal system, and economic development are important determinants of creativity, the evidence suggests that these variables do not affect knowledge. In contrast, FDI possesses no relationship with creativity, but it is strongly correlated with the knowledge component of innovation. Interestingly, our findings suggest that political freedoms matter for innovation, particularly through the creativity component but not through the knowledge component of innovation.
CONCLUSIONS
Innovation has been a central concept in growth theory. Understanding the driving force of innovation is a priority for those wanting to increase economic development, but very little empirical research has been conducted on the determinants of innovation. This study used the Global Innovation Index (GII) to undertake an empirical examination of the relationship between the quality of market institutions and innovation. This measure emphasizes inputs that are creative and increase knowledge. A few conclusions are drawn.
First, high quality market institutions are indeed highly correlated with innovation. A one unit increase in the Fraser Institute's economic freedom of the world index (EFW) is associated with a 27% increase in innovation. Second, we find that the creativity component of innovation is driven by the strength of the legal system while the knowledge component of innovation is driven by free trade.
It is important to mention that the findings only imply correlation not causation. To aid in this endeavor, future research would benefit by extending the research on market institutions and innovation using other methods of analysis (e.g., two-stage least squares, difference-indifferences, etc. 
